Introduction
A major issue that has gained much momentum in the last two decades globally is the extent of coverage of financial systems and institutions. This has been generally discussed under the term financial inclusion or financial exclusion (Bhanot et al., 2012; Hasnol et al., 2013) . Generally, the term "financial inclusion" is concerned with how an economy's financial services incorporate the vulnerable and low-income earners in such way that they are not marginalised from gaining access to financial products and services (Sinclair, 2013) . Over the years, African countries have made much effort and progress towards advancing financial inclusion. The feat of some innovative financial instruments such as mobile money in Africa offers more opportunities mostly for the poor, youth, rural dwellers and small and medium enterprises (SMEs) to be financially included for poverty reduction (Abor et al., 2018) . Policy makers have recognised that access to finance for the marginalised and the poor is essential for social cohesion and poverty alleviation (Sinclair and Bramley, 2011) . Thus, it is therefore not surprising that financial inclusion has become a topical issue by policy makers, researchers, development partners and global development financial institutions. This is so because financial inclusion has greater implications for financial sector development (FSD). Thus, FSD greatly depends on the extent of financial inclusion and vice versa. Increased in financial inclusion could promote FSD because the development of the financial sector in an economy depends on the number of people that have access to finance and the level of financial inclusion could also depend on the level of FSD. This study examines the extent to which financial inclusion affects FSD and vice versa. Lack of knowledge of this reverse causality could make policy makers pursue either financial inclusion or FSD as a policy objective when they could be an outcome variable of each other. This suggest that FSD should not only be pursued as a policy objective but it can also be an outcome variable of financial inclusion and vice versa. While policy makers continue to seek for ideas from researchers to implement financial inclusion policies effectively, research works in this area remain scarce.
Most empirical studies on financial inclusion has mostly been clustered around how financial inclusion is measured and promoted (Allen et al., 2016; Treasury, 2004; Marshall, 2004; Hanning and Jansen, 2010; Sarma, 2008; Demirguc-Kunt and Klapper, 2012; Ardic et al., 2011) . Other studies have also focussed on how financial inclusion impact on income inequality, poverty reduction and economic growth (Brune et al., 2011; Burgess and Pande, 2005; Honohan, 2007 Honohan, , 2008 Rojas-Suarez, 2010; Sarma, 2008; Thorat, 2006; Chibba, 2009; Dabla-Norris et al., 2015; Kpodar and Andrianaivo, 2011; Johal, 2016; Sharma, 2016) .
Therefore, the empirical examination of the relationship between financial inclusion and financial development using a panel vector Autoregressive (pVAR) framework is yet to be examined from the perspective of Sub-Saharan Africa. Though, studies have investigated the link between FSD and financial inclusion but these studies are theoretical in nature and, therefore, lack empirical evidence (Allen et al., 2014; Otchere, 2016) . Allen et al. (2014) attempted to establish what the degree of FSD and financial inclusion in Africa would be if the nature of the relationships that exists between financial inclusion and FSD in the rest of the developing world is the same. Using other developing economies as benchmarks, they find that for 32 of 40 African countries, the degrees of FSD and financial inclusion fall short of predicted values, thus suggesting significant gaps in the financial development-financial inclusion nexus for Africa.
Thus, there is a yawning gap remaining in the empirical literature regarding the implications of FSD on financial inclusion and vice versa. Thus, the bi-causal linkages between FSD and financial inclusion appear to have escaped the attention of policy makers and researchers, and this has led to a limited comprehension of the link between FSD and financial inclusion. However, for policy makers in both emerging and developing economies, having a grasp of the reverse causality between FSD and financial inclusion is key if they are to put their countries and economies on the path of accelerated pro-poor growth. This study will provide policy prescriptions that can guide policy makers in their efforts to alleviate poverty and achieve sustainable growth in Sub-Saharan Africa through FSD and financial inclusion.
We use pVAR estimation technique because it provides a framework that is flexible where all the variables are considered as endogenous in the system of equations. pVAR estimation technique is now considered the standard instrument for analysing the impacts of economic policy transmissions and other economic variables interactive behaviour. We used pVAR in order to subdue endogeneity issues to establish the causality between financial inclusion and FSD in Sub-Saharan Africa. The use of pVARs also enables us to generate the generalised impulse responses to recognise the effect of a shock of one variable on the other variables. Unlike the usual Cholesky impulse responses, using the generalised impulse responses enables us to produce shocks that do not change with the ordering of the IJMF variable (Issahaku et al., 2016) . We also analysed the variance decompositions (VDCs) of financial inclusion and FSD in order to express the length of the overall effect of a shock unlike the impulse response functions (IRFs) that shows only the future direction of the variables when a shock occurs.
The study controlled for economic growth where economic growth was added to the pVAR framework. This is because economic growth according to the literature is a driver of FSD and financial inclusion. FSD and financial inclusion could also be drivers of economic growth (Park and Mercado, 2015; Suleiman and Abu-Qaun, 2008; Creane et al., 2003; Odhiambo, 2005) .
Some empirical papers have analysed the effect of financial inclusion on economic growth together with income inequality and poverty alleviation (Park and Mercado, 2015) . Other researchers have also investigated the link between economic growth and FSD (Levine, 1997; Tsuru, 2000; Suleiman and Abu-Qaun, 2008; Creane et al., 2003; Odhiambo, 2005) . However, despite empirical findings supporting the positive impact of financial inclusion on growth and the effect of FSD on economic growth, there is a gap remaining in the literature regarding the tripartite relationship among financial inclusion, FSD and economic growth. Thus, the tripartite relationship among financial inclusion, FSD and economic growth appears to have escaped the knowledge of empirical researchers; as a result, there is a limited understanding of the relationship among financial inclusion, economic growth and FSD. However, for policy makers in both Sub-Saharan Africa and emerging countries, having an understanding and insight on the tripartite relationship among financial inclusion, FSD and economic growth is paramount for putting their economies on the path of accelerated economic growth and development. This study attempts to bridge the gap by investigating the tripartite relationship amongst financial inclusion, FSD and economic growth from Sub-Saharan Africa perspective using a pVAR estimation technique.
One of the major problems besetting the study of financial inclusion-FSD nexus is the use of weak and inappropriate proxies for financial inclusion. Financial inclusion is always proxied by single variable measures such as the number of ATMs per hundred thousand adults, number of depositors with commercial banks per thousand adults, the number of bank branches per thousand adults (e.g. Evans, 2016; Mbutor and Uba, 2013) . We posit that the financial inclusion proxies listed above do not adequately capture the other key measures of financial inclusion such as, number of borrowers from commercial banks and bank accounts per thousand adults. Conclusions and results arising from such studies that use weak and inappropriate financial inclusion proxies could be biased and misleading and may not be important for policy making. Not that past studies did not recognise the problems and weaknesses of using single variable proxies, they always deal with the issue by using many of these single variable-based measures to perform what they term as robustness checks. This solution, though good but not sufficient as the alternative proxies themselves may be capturing different dimensions and aspects or just one aspect of financial inclusion. It is now being recognised that financial inclusion has at least two main dimensions − demand side factors (usage) and supply side factors (access). Therefore, it is imperative that measures of financial inclusion reflect the multidimensional nature of financial inclusion. We address this measurement gap by constructing a composite index for financial inclusion after deriving the weights (factor loadings) from a panel principal component analysis (PCA). Unlike previous proxies, our composite measure is able to capture the two key dimensions of financial inclusion − usage and access. By employing these multidimensional measures, we are able to assess the link between financial inclusion and FSD from a holistic standpoint.
This study contributes to the discipline of managerial finance and economics in several ways. First, the use of pVAR enables us to analyse the dynamic link among financial inclusion, FSD and economic growth including the country-specific fixed effects simultaneously.
Financial inclusion and FSD
Second, using generalised impulse responses enable us to specifically single out the effect of each of the variables shocks in the system on the other variables, one at a time.
We also contribute to the literature of managerial finance by showing that financial inclusion and FSD are complements and not contradictory as opposed to other studies that argued that financial inclusion can impede FSD due to subprime lending (Khan, 2011) . We argued that financial inclusion can be achieved without sacrificing FSD. The managerial implication of this study is that central banks and other financial institutions should not only pursue FSD as a policy objective but it can be an outcome variable of financial inclusion and vice versa. This study also broadens the knowledge frontier in economics and finance disciplines by examining the tripartite relationship among financial inclusion, FSD and economic growth from the perspective of Sub-Saharan Africa.
Another contribution of this study is that we overcome the use of inadequate proxies for financial inclusion by constructing multidimensional index of financial inclusion based on a panel PCA. As compared to previous studies, we use an array of econometric techniques which enables us to overcome endogeneity, model selection bias and contribute to panel estimation procedure.
Finally from a theory point of view, this study will form the basis for theory development on the nexus of financial inclusion-FSD reverse causality. Uncovering the theoretical underpinnings of this reverse causality will enable Sub-Saharan Africa countries' policy makers to formulate policies that will to help them get the optimum results of financial inclusion and FSD.
This paper seeks to answer the following three research questions:
RQ1. Does financial inclusion and FSD Granger-cause each other?
RQ2. Is there a theoretical basis supporting the existence of a tripartite relationship amongst financial inclusion, FSD and economic growth?
RQ3. Does financial inclusion, FSD and economic growth Granger-cause each other?
The main result from the empirical analysis is that there is a reverse causality between financial inclusion and FSD in both the Sub-Saharan Africa countries sample and the full sample. It is evident that financial inclusion is a driver of FSD and vice versa. The rest of this study is structured as follows. Section 2 presents the literature review, Section 3 reports the econometric methodology where the empirical model is discussed together with the IRFs and the forecast error variance decomposition (FEVD). Section 4 presents the empirical results and also discusses both the FEVD and IRFs of the pVAR model and Section 5 reports the summary and conclusions of the study.
Literature review
Financial inclusion has gained much attention in recent times because of its ability to promote economic growth and FSD. At the same time, it helps to foster greater income equality and ensure inclusive growth. Although much has been done towards promoting financial inclusion, there is still more to be done. The movement towards an all-inclusive global financial sector has gained much momentum over the last decade. This was largely precipitated by the credit crunch that stifled growth of banks for which the high levels of global financial inclusion were identified as a contributing factor (Khan, 2011) . This was so because there was an attempt to expand financial access to a pool of borrower's which resulted in a reduction in lending standards. This suggests that promoting financial inclusion could sometimes lower the quality of assets (subprime lending) (Khan, 2011) .
According to Hanning and Jansen (2010) , the pursuance of financial inclusion represents the current consensus regarding the role of finance to economic development and poverty alleviation; they contend that financial inclusion is an outcome of the evolution of financial IJMF sector policies in emerging economies and shows insights into the affirmative effect of access to finance on the livelihood of the vulnerable and the marginalised. Hanning and Jansen (2010) posit that the movement towards inclusive finance has undergone three phases. These include state-sponsored agricultural and industrial development through direct credit, market-driven development through deregulation, liberalisation and institutions building aimed at reducing the effects of government and market failures. Direct credit programmes instituted by governments in developing countries often involve issuance of credit facilities to farmers and small businesses while regulating the use of such funds. The move was initiated to assist those persons who could not access bank loans at prevailing market rates; therefore, such credits were aimed at the rural poor at lending rates below market rates.
The relevance of financial inclusion in the development and policy circles is due in part to its poverty alleviating feature that, ultimately, can contribute significantly to achieving social cohesion and sustainable economic growth. Given the state of economic development in Sub-Saharan Africa and the important role of financial inclusion in development, several development agencies and international financial institutions have made significant progress to enhance financial inclusion in Sub-Saharan Africa. Nevertheless, gaps in financial inclusion remain severe in several Sub-Saharan African countries. Studies have shown that financial inclusion gaps exist in the developing world in general where the number of financially excluded people is more than 2.7bn, while about 400m SMEs lack access to the formal sources of finance (IFC, 2012) .
Though some progress has been achieved in recent times on the continent, it is imperative to evaluate the current position of financial inclusion in Sub-Saharan Africa. The goal of this study is to examine the empirical relations between financial inclusion and FSD which serves as catalysts for economic development. There is an increasing empirical and theoretical evidence that indicates that financial systems that are serving low-income groups enhance pro-poor growth (Beck et al., 2014) . Inadequate access to financial products and services has a negative impact on poverty alleviation and growth efforts since it makes it problematic for the poor to gather their savings in building assets that will insulate them from been affected by risks and also investing in income-generating assets. Since there has been much emphasis on the poverty alleviation role of finance in recent times, conscious attempts have been made by policy makers to constantly expand quality financial services in a much broader range to the vulnerable (Morduch, 1999; Robinson, 2001) . It is against this backdrop that providing financial services to the those who do not have access to banking services have become a major issue of concern for policy makers, development finance institutions, academics and practitioners who are emphasising financial inclusion as a tool for policy making. FSD is being recognised as a prerequisite for economic growth and poverty alleviation (Chibba, 2009) . With a majority of population in rural areas that are facing economic challenges, financial inclusion is an indispensable tool for the sustainability of economic growth of Sub-Saharan Africa economies.
A new approach towards financial inclusion emerged during the latter part of the 1980s where attention shifted and where financial institutions were providing financial service to only certain segments of the public that lack access to finance. This method of providing financial services shifted attention from households and individual firms to institutions based on their capacity to provide financial services on a more widespread and sustainable basis. This shift led researchers to focus on microfinance and rural finance where banking services were geared towards the poor as a viable and sustainable finance approach and this resulted in a new concept called the financial system paradigm (Otero and Rhyne, 1994) .
Researchers that investigate the effect of FSD on economic growth base their argument on the essential roles efficient financial systems play in an economy. Creane et al. (2003) identify these roles as mainly covering the mobilisation of savings, promotion of investment Financial inclusion and FSD through identification and financing of promising business opportunities, monitoring managerial performance, allowing for trading, risk diversification, hedging and facilitating goods and services exchange. By performing these roles, Seetanah et al. (2010) argue that financial systems ultimately result in the rapid accumulation of human capital and physical capital, allocation of resources efficiently and faster technological advancement, all of which boost economic development and growth. Mohan (2006) posits that a financial system that is well developed broadens access to credit whereas a financial system that is underdeveloped limits access to credit and in some cases constraints people from having access to their own funds resulting in lending from informal sources at high cost. According to him, this results in a cycle where fewer economic activities can be financed and consequently lead to a negative impact on economic growth. This further shows that financial deepening promotes economic growth through expanding access to financial products and services to the poor, while in some underdeveloped financial systems growth is restricted to the internal expansion potential of individual firms. In a developed financial system, "financial institutions develop appraisal techniques, information gathering and sharing mechanisms which enables them to finance firm's activities leading to increased productivity" (Mohan, 2006, p. 5) .
The debate on the effect of economic growth on FSD is widely explored. Most empirical papers have found evidence of a positive relationship between economic growth and FSD and this indicates that there is a reverse causality between them (Odhiambo, 2011) .
Furthermore, Giné and Townsend (2004) use empirical evidence from Thailand to indicate that expanding access to financial services results in increased growth. The term economic growth has been coined to explain growth that includes the poor and marginalised in the economy. According to Beck et al. (2008) , this has been made possible due to the increase in usage of financial products which tends to improve financial development, income equality and poverty alleviation. Thus, financial inclusion may contribute to growth through the channel of financial development or may directly impact on income inequality and poverty, thus leading to economic growth.
Methodology
This study uses a pVAR estimation technique to investigate the dynamic and causal relationship amongst financial inclusion, FSD and economic growth. The study used the pVAR estimation techniques because it addresses issues of endogeneity among the variables and it also makes it possible to generate IRFs and VDC of the variables. The use of pVAR model creates a framework that is more flexible where all the variables in the system equation are considered as endogenous. pVARs are now considered as the standard tool for analysis if one wants to know the impact of policy transmissions as well as economic variables interactive behaviour. The study adopts the panel data technique in order to enhance the efficiency of the estimation due to the challenges when using short period of times series data. The pVAR estimation technique treats the variables in the system of multiple time-series as endogenous and that makes it appropriate for the study. The VAR framework was introduced by Sims (1980) and since then it has been generally used in economics and finance studies. The VAR framework permits unobserved individual heterogeneity with panel data. The pVAR estimation technique which was developed by Holtz-Eakin et al. (1988) , has been widely used in finance and economics studies (Love and Ariss, 2014; Love and Zicchino, 2006) . This study adds to the extant literature by examining the endogenous interaction among financial inclusion, FSD and economic growth of Sub-Saharan African economies by using a pVAR estimation technique. The use of pVAR addresses the problem of endogeneity, which is one of the most serious issues in econometric modelling of panel data analysis. The general pVAR model is stated as follows.
IJMF
We consider a k-variate pVAR of the order p with panel-specific fixed effects which are represented by the system of linear equations below: 
where Z it is a three-variable vector [FINDEX, FSD, GDPERGR]; f i captures fixed effects -unobservable time invariant effects specific to each country; d t captures time dummies that are country specific which represent each country-specific macro shocks; e it the random error term iid. The pVAR framework is made up of three equations and they are specified as follows:
We determined the lag length by using a model selection criterion such as the modified Akaike, Bayesian or quasi information criteria, thus known as MAIC, MBIC and MQIC, respectively since we are using a pVAR framework. We will use the modified AIC, BIC and QIC since these criteria can generate results that are more robust (Qu and Perron, 2007) . After estimating all the parameters of the pVAR, we generate the IRFs and the VDCs . The IRFs enable us to explain the response of an endogenous variable over time to a shock in another variable in the system while the FEVD indicates the contributions of each source of shock to the variance of each endogenous variable at a given forecast period.
Data source and description of variables
The data sources and the description of the variables are presented in Table I . All the financial inclusion variables were all obtained from the International Financial Statistics (IFS). The rest of the variables were taken from the World Development Indicators (WDI).
The full sample comprise of 217 countries while 48 countries make up the Sub-Saharan Africa sample. Even though this study focussed on Sub-Saharan Africa, the study considers the full sample as well to see if the African story is different. The study uses a balanced panel annual data spanning from 1990 to 2014.
Financial inclusion and FSD

Principal component analysis (PCA)
The study used panel PCA estimation technique to construct a financial inclusion index (FINDEX) made up of six selected measures of financial inclusion. According to this estimation techniques, the jth factor index can be specified as:
where FINDEX j is the Financial Inclusion Index; Wj is the weight of the parameter of the factor score; X is the original figure of the respective components; while P is the number of variables in the equation. The financial inclusion composite index has been constructed by two dimensions of financial inclusion where each dimension consists of three factors. The first dimension is the supply side factors which include; ATMs per hundred thousand adults (ATMSPHTA), Bank branches per hundred thousand adults (BRPHTA), Commercial bank branches per hundred thousand adults (CBB). The second-dimension factors are the demand side factors which include bank accounts per thousand adults (BAPTA), borrowers from commercial banks per thousand adults (BFCB) and depositors with commercial banks per thousand adults (DCBPTA). The FINDEX is made up of six factors. The index is specified as follows:
FINDEX ¼ f ATMSPHTA; BRPH TA; CBB; BAPTA; BFCB; DCBPTA ð Þ :
Discussion of empirical results
Descriptive statistics
The descriptive statistics of the variables of the Sub-Saharan Africa sample and the full sample are reported in Table II . However, since the predictive power of the mean is affected by outliers, the median of the distribution is what we used for our discussion. ATMSPHTA, which is a measure of financial inclusion, has a median of 3.54 per hundred thousand adults in Sub-Saharan Africa, while the world median value is 30.33 ATMs per hundred thousand adults. This indicates that the degree of financial inclusion in Sub-Saharan Africa is still very low relative to the rest of the world. Domestic credit provided by financial sector as a percentage of GDP, which is a measure of FSD has a median of 17. In total, 75 per cent in Sub-Saharan Africa, while that of the full sample is 42.85 per cent. This means that domestic credit provided by the financial sector is 17.75 per cent of GDP, while the full sample median is 42.85 per cent. The explanation we offer for this finding is that the degree of FSD in Sub-Saharan Africa is low relative to the world. GDP per capita growth rate (GDPERGR) in Sub-Saharan Africa has a median value of 1.56 per cent, while that of the world (full sample) median is 2.20 per cent. It implies that world economic growth rate is higher than Sub-Saharan Africa and this explains why the living standards in Sub-Saharan Africa are lower relative to the rest of the world.
Unit root test results
In panel data analysis, it is essential that the variables are stationary. Stationary test is necessary because the variables order of integration will help select the correct model for the computation of the parameters. Different estimation techniques have been developed for testing unit roots in panel data such as Levin et al. (2002, LLC) and Im et al. (2003, IPS) . The LLC and IPS tests both assume that the null hypotheses in each series in the panel has a unit root, but the alternate hypotheses of the LLC test assumes each series to be stationary with an identical autoregressive parameter for all panel units while the alternate hypothesis of the IPS test permits unit roots for some of the individual series if not for all, that is, the autoregressive parameters are not the same. There are a number of advantages of using panel unit root tests when compared with using individual time-series-based unit root tests. First, the use of panel data-based unit root tests has more predictive power compare to their univariate counter parts. We used four panel unit root test because the conventional ADF has low statistical power when identifying stationarity more especially in short panels in a panel setting. Second, panel unit root tests do not restrict but allows for country-level fixed effects and also variations in time for the coefficients across the panels. Besides, panel data approach gives options for estimation ranging from no trend and non-constant estimation to estimations with a constant and deterministic trend testing for similar time effects. These approaches provide a greater level of flexibility in computing the coefficients (Issahaku et al., 2016) .
The results of the panel unit root test for the Sub-Saharan Africa sample and the full sample are reported in Table III . The results from Table III show that all the variables are integrated of order zero I(0) except FINDEX variable that is integrated of order one I(1) in the case of the Sub-Saharan African sample. This implies that not all the variables used in the study follow a unit root process. We used the first difference of the variables that are integrated of order one I(1) in the analysis.
Selection and computation of the lag order
The technique for selecting the appropriate model is reported in Table IV . Based on the selection criteria of the three models by Andrews and Lu (2001) and the overall co-efficient of determination, first-order pVAR model is preferred. This is because it has the least MBIC, MAIC and MQIC values. Based on the results on the model selection in Table IV 
Regression results
There is a confirmation of a reverse causality between FINDEX and FSD. This evidence is shown in Table V . There is a strong evidence of a positive impact of the lag of FSD on FINDEX in Sub-Saharan Africa as indicated by the statistical significance and also the positive co-efficient of the lag of FSD as shown in Table V . The explanation offers for this finding is that a financial sector that is well-developed will lead to financial inclusion. This is because a well-developed financial sector easily provides people access to financial services. On the other hand, it is also evident that the lag of financial inclusion significantly impacts FSD. It implies that when more people are financially included, it promotes FSD and stability. Our results are consistent with other theoretical papers that argued that financial inclusion has a positive impact on FSD (Allen et al., 2014; Otchere, 2016) . Our results depart from earlier studies in two ways. First, unlike earlier theoretical studies that look at a unidirectional relationship between financial inclusion and FSD, we examine the bi-causal relationship between financial inclusion and FSD. We believe that, knowledge generated from unidirectional studies is unreliable since the variables could depend on each other. Second, we found a reverse causality between financial inclusion and FSD suggesting that financial inclusion and FSD complement each other unlike other studies that argued that financial inclusion lower asset quality (subprime lending) which leads to financial instability thereby hampering financial development (Khan, 2011) . The results of this study also show that central banks and financial institutions policies aim at advancing financial inclusion will not sacrifice the development of the financial sector but rather it will improve it and vice versa.
In the full sample results in (Honohan, 2007 (Honohan, , 2008 Rojas-Suarez, 2010) . The only difference between the two samples results is that the lag of economic growth is statistically significant in determining FINDEX whiles the lag of FSD is also significant driver of economic growth (GDPERGR) for the full sample results. The results of the full sample show the existence of a tripartite relationship among financial inclusion, FSD and economic growth.
Variance decomposition
The FEVD concurs with the results based on residual covariance matrix of the underlying pVAR model Cholesky decomposition of the Sub-Saharan Africa countries (see Tables VII-IX ) and the pVAR model of the full sample (see Tables X-XII) . The results in Table VII indicate that the contribution of FSD (second column) and GDPERGR (third column) explained 0.00 and 0.00 per cent, respectively, of the variation of FINDEX) in the short run, i.e. one year and the same amount of variation applies to the full sample in Table X . In ten years, more than 5.41 and 1.98 per cent of the variation in FINDEX is explained by FSD (second column) and GDPERGR (third column) shocks, respectively, in Table VII while in the full sample, the results in Table X that the contribution of FSD (second column) and economic growth (GDPERGR) (third column) explained 2.03 and 6.34 per cent of the variation of FINDEX in the long run, i.e., ten years. However, after one year which is the short run, more than 0.005 and 0.00 per cent of the variation in FSD is explained by financial inclusion and the GDPERGR shocks respectively when using the Sub-Saharan Africa sample in Table VIII and the variation is 0.02 and 0.00 per cent, respectively, when using the full sample according to Table XI . But ten years in the long run, more than 31.69 and 0.57 per cent of the variation in FSD is explained by financial inclusion and the GDPERGR shocks, respectively, when using the Sub-Saharan African sample in Table VIII and the variations are 3.53 and 0.25 per cent, respectively, when using the full sample according to the results in Table XI . Table IX represents the variance decomposition of economic growth (GDPERGR) of the Sub-Saharan Africa sample and Table XII represents the full sample. It shows that FINDEX and FSD shocks contribute about 0.11 and 0.30 per cent, respectively of the variation of GDPERGR in the short run when using the Sub-Saharan Africa as shown in Table IX and 0.61 and 6.07 per cent, respectively, in the full sample in Table XII . In 10 years in the long run, FINDEX and FSD shocks explain about 4.54 and 3.11 per cent, respectively of the variation of GDPERGR when using the Sub-Saharan Africa sample as shown in Table IX . Table XII represents the VDC of GDPERGR of the full sample, whereas after ten years (long run), FINDEX and FSD shocks explain about 0.90 and 7.44 per cent, respectively, of the variation of GDPERGR. 
Impulse response functions
IJMF
5. Conclusions and policy implications FSD continues to play a key role in Sub-Saharan Africa because it is becoming the major source of funds and has implications for financial inclusion and macroeconomic policy and stability. There is an evidence of a reverse causality between financial inclusion and FSD in Sub-Saharan Africa. This implies that financial inclusion and FSD reinforces each other. The policy implication of this reverse causality is that financial inclusion and FSD are complementary and not contradictory as opposed to other researchers that argued that financial inclusion could impede FSD as a result of subprime lending (Khan, 2011) . The results suggest that central banks and other financial institutions can leverage on the positive effect of financial inclusion on FSD to enhance the development of the financial sector instead of pursuing only FSD as a policy objective. Another managerial implication of the study is that; financial inclusion should not only be pursued as a policy objective but it could also be an outcome variable of FSD. This implies that FSD can serve as a policy tool for African economies and governments in their effort to enhance financial inclusion. This means that policies aimed at promoting financial inclusion will not impede FSD. This suggests that we can achieve financial inclusion without sacrificing FSD. This study broadens the extant literature on financial inclusion-FSD-economic growth nexus by using a pVAR approach to established the relationship among these variables. This study contributes to theory advancement by establishing the tripartite relationship amongst financial inclusion, FSD and economic growth. The IRFs generated enables us to understand the behaviour of the variables to policy shocks. 
